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In the substrate inspection apparatus 2 for inspecting a
formation state of the pattern area 20 formed on the printed
circuit board 1, since the inside area data generation means
7 for generating inspection data of the inside area 215 of the
pattern area 20 to be inspected, the outside area data
generation means 10 for generating inspection data in the
ring-shaped area 224 of the outside, and the inside/outside
determination means 9 and 11 for determining whether the
pattern area is defective or not defective by comparing the
generated inside area data and the outside area data with the
predetermined reference data are provided, by applying a
relaxed inspection reference to the inside of the pattern area
20 where a relatively large defect is allowed and applying a

(30) Foreign Application Priority Data strict inspection reference to the outside of the pattern area
20 where even a fine defect is not allowed, it is possible to
Dec. 22, 2003 (JP) cocovveeerreererresrvienrssenene 2003-425497 adequately detect a defect.
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SUBSTRATE INSPECTION DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a substrate inspec-
tion apparatus for inspecting a formation state of a pad,
wiring pattern etc. formed on a printed circuit board.

BACKGROUND ART

[0002] In general, on a surface of a printed circuit board,
pads, wiring patterns, resists, silkscreen printings etc. are
provided and by being attached on a substrate inspection
apparatus, the pads, wiring patterns etc. are inspected. As
such substrate inspection apparatuses for inspecting pads or
wiring patterns on a printed circuit board, various substrate
inspection apparatuses have been proposed. For example,
apparatuses described in the patent literature 1 or 2 shown
below exist.

[0003] A substrate inspection apparatus described in the
patent literature 1 includes an area discrimination part for
discriminating pattern areas on a printed circuit board with
respect to a taken image of a printed board and an inspection
part having an inspection treatment part for performing a
detecting processing of a defect to each pattern area on the
printed circuit board. After area information is formed on the
basis of colors different at every pattern regions in an area
dividing part, an inspection processing part detects a defect
at every pattern area by applying different design rules at
every pattern area or comparing with a normal reference
image. By the configuration, to a pattern area where even a
fine defect is not allowed, a strict reference is applied and to
a pattern area where a relatively large defect is allowed, a
relaxed reference is applied to effectively detect defectives.

[0004] In a wiring pattern detection method described in
the patent literature 2, a fatal region pattern which shows
necessary indispensable regions corresponding to the center
of a wiring pattern is compared with an inspected pattern
obtained from wiring patterns on an object under test and a
defect is detected from the non-coincidence of both patterns.
In particular, in the patent literature 2, as shown in FIG. 14
in the patent literature 2, if a crack which intrudes a fatal
region pattern P2 exists, it is determined to be defective, on
the other hand, if a small crack which does not intrude the
fatal region pattern P2 exists, it is determined to be non-
defective.

Patent Literature 1: Japanese Unexamined Patent Applica-
tion Publication No. 11-337498

Patent Literature 2: Japanese Unexamined Patent Applica-
tion Publication No. 2000-241130

DISCLOSURE OF INVENTION

Problem to be Solved by the Invention

[0005] To the pads or wiring patterns formed on the
printed circuit board (hereinafter, referred to as “pattern
area”), scratches or unevenness are easily formed on the
surfaces during the forming processing of the printed circuit
board, and cracks or protruding parts are also easily formed
to the outline part. With respect to the cracks or the pro-
truding parts formed to the outline part, it is necessary to be
strictly inspected because there is a possibility that a short
circuit occurs with adjacent pads or wiring patterns. On the

Jun. 28, 2007

other hand, with respect to the surface of the pad, it is
sometimes preferred to qualify the pad as non-defective if
there is no quality failure even if a certain level of scratch
exists. However, in conventional printed circuit board
inspection methods, the pattern area is inspected as a whole
and it has not been possible to precisely inspect the inside
part and the outside part of the pattern area respectively.

[0006] Further, the inspection method in the patent litera-
ture 2 detects whether cracks which intrude the fatal region
pattern exist or not and does not independently detect the
outside area of the wiring pattern. Accordingly, in the
inspection method in the patent literature 2, even in the case
that a protrusion etc. which can cause a short circuit in the
outside area of the pad or wiring pattern exists, it is not
determined as defective because the fatal region pattern is
not intruded by the protrusion.

[0007] The present invention has been made in view ofthe
above-mentioned problems, and an object of the present
invention is to provide a substrate inspection apparatus
capable of more precisely and effectively inspect a pattern
area formed on a surface of a substrate.

MEANS FOR SOLVING THE PROBLEM

[0008] To solve the above problems, in the present inven-
tion, a substrate inspection apparatus for inspecting a for-
mation state of a pattern area formed on a substrate which
includes an inspection data generation means for generating
inspection data in the inside and outside of a pattern area to
be inspected, and a determination means for determining
whether the pattern area is defective or not defective by
comparing the inspection data of the inside of the pattern
area generated by the inspection data generation means with
predetermined inside reference inspection data and compar-
ing the inspection data of the outside with predetermined
outside reference inspection data is provided.

[0009] By the configuration, for example, because it is
possible to apply a relaxed inspection reference to the inside
part of the pad or wiring pattern to which a relatively large
defect is allowed and a stricter inspection reference is
applied to the outside part of the pad or wiring pattern to
which even a fine defect is not allowed, it is possible to more
precisely and effectively detect a defect of the substrate.

[0010] Further, in this invention, the type of the inspection
data of the inside of the pattern area differs from the type of
the inspection data of the outside of the pattern area.

[0011] In a preferred aspect, the inspection data of the
inside of the pattern area is data about luminance and the
inspection data of the outside of the pattern area is data about
shapes.

[0012] By the configuration, with respect to the inside
part, it is possible to accurately inspect whether a scratch
exists or not based on the data about luminance. Also, with
respect to the outside part, it is possible to accurately inspect
whether a crack of the pad or a protrusion exists or not based
on the data about positions.

EFFECTS OF THE INVENTION

[0013] In the present invention, a substrate inspection
apparatus for inspecting a formation state of a pattern area
formed on a substrate which includes an inspection data
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generation means for generating inspection data in the inside
and outside of a pattern area to be inspected, and a deter-
mination means for determining whether the pattern area is
defective or not defective by comparing the inspection data
of the inside of the pattern area generated by the inspection
data generation means with predetermined inside reference
inspection data and comparing the inspection data of the
outside with predetermined outside reference inspection
data is provided. By the configuration, for example, because
it is possible to apply a relaxed inspection reference to the
inside part of the pad or wiring pattern to which a relatively
large defect is allowed and a stricter inspection reference is
applied to the outside part of the pad or wiring pattern to
which even a fine defect is not allowed, it is possible to more
precisely and effectively detect a defect of the substrate.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0014] Hereinafter, an embodiment of the present inven-
tion is described with reference to drawings. FIG. 1 illus-
trates a block diagram of a substrate inspection apparatus 1
according to the embodiment. FIG. 2 illustrates details of a
block diagram of an inside area data generation means 7.
FIG. 3 illustrates a relation between a pattern area formed on
a printed circuit board 2 and an inspection area, and FIG.
3(a) illustrates a positional relation ship between a printed
circuit board to be a reference (hereinafter, referred to as
“reference printed circuit board ) 2a and the inside area and
the outside area. FIG. 3(b) illustrates a relationship between
a printed circuit board 24 to be inspected and the inside area
and the outside area. FIG. 4 illustrates histograms which are
used when determining a formation state of the inside area.
FIG. 5 illustrates a position-luminance graph in an outside
area to calculate a position of an outline part of a pattern area
in the coordinate system. FIGS. 6 and 7 illustrate flowcharts
which show operation of the substrate inspection apparatus
1.

[0015] In this embodiment, the substrate inspection appa-
ratus 1 obtains an image in a pattern area 20 (see FIG. 3) on
the printed circuit board 2 by using an photographing means
3 such as a camera and inspects the inside and the outside of
the pattern area 20 by using different inspection references.
In FIG. 3, a bold solid line and the inside of the bold solid
line is the pattern area 20 formed on the printed circuit board
2. Hereinafter, a detailed description of a configuration of
the substrate inspection apparatus 1 according to this
embodiment is made.

[0016] In FIG. 1, the photographing means 3 captures a
surface of the printed circuit board 2 to be inspected or a
printed circuit board 2a which is to be a reference. In this
embodiment, the photographing means 3 obtains the image
of the surface by a gray scale of 256 gradations.

[0017] A preprocessing means 4 performs a processing
such as an A/D conversion with respect to the image on the
printed circuit board 2 captured by the CCD camera and
temporarily stores the processed data on an image memory
5.

[0018] An outline extraction means 6 extracts an outline
20a of the pattern area 20 from the data processed by the
preprocessing means 4, binarizes the obtained 256-gradation
gray scale image by using a predetermined threshold, and
data about the position of the binarized image is generated
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as the part changing from black to white or the part changing
from white to black is the part of the outline 20a part.

[0019] An inside area data generation means 7 performs a
reduction processing on the extracted outline 20a part to the
inside and generates data about luminance within an inside
area 215 (shaded part in a direction slanting to lower right)
of an inside doted-line part in FIG. 3(a). Specifically,
histograms about the inside area 215 to which the reduction
processing is performed are generated and among the his-
tograms, generates data for comparing with two reference
values which are set to a light side and dark side in advance.
In FIG. 2, a detailed block diagram of the inside area data
generation means 7 is shown. The inside area data genera-
tion means 7 includes a first counting means 70 and a second
counting means 72.

[0020] Between them, the first counting means 70 extracts
and counts respectively, for example, pixels from luminance
150 to 250 out of images of the printed circuit board 2 stored
on the image memory 5, and generates histograms of the
reference printed circuit board 2a¢ and histograms of the
printed circuit board 25 to be inspected. FIGS. 4(a), (b), and
(c) illustrate these histograms. In FIGS. 4(a), (b), and (c), a
thin solid line shows the histogram of the reference printed
circuit board 2a and a bold solid line shows the histogram of
the printed circuit board 256 to be inspected. The histogram
of the reference printed circuit board 2a is stored on a
storage means 8, and with respect to the histogram of the
printed circuit board 25 to be inspected, a correction pro-
cessing is performed according to a color of the substrate, a
color of'the resist, whether a scratch on the surface of the pad
exists or not etc. by a next histogram correction means 71.

[0021] The histogram correction means 71 calculates a
reference average luminance Avel of the histogram of the
printed circuit board 25 to be inspected while calculates a
reference average luminance Ave(0 of the histogram to the
reference printed circuit board 2a, and corrects the number
of pixels of each luminance of the printed circuit board 25
to be inspected so that the average luminance Avel corre-
sponds to the Ave(. Describing the operation based on the
histograms shown by the bold line in FIGS. 4(4) and (¢),
first, 0=Ave0-Avel is calculated, the luminance of each
pixel of the printed circuit board 25 to be inspected is shifted
by 9, and the histogram of the bold line is shifted to be the
histogram shown by the bold dotted line. Then, based on the
corrected histogram, data for indicating how much shifted to
the light side, or inside reference data for indicating how
much shifted to the dark side as compared with the histo-
gram of the reference printed circuit board 2a is generated.

[0022] The second counting means 72, firstly, generates an
inside reference data for indicating a permissible zone of
shifts of a histogram. Specifically, as shown in FIG. 4(a),
counts the number of pixels of a first luminance P1 which is
set to a dark side in advance to the histogram of the reference
printed circuit board 2a, while carrying out an operation of
S1 (rectangular-shaped area part in FIG. 4) which is a value
that the number of pixel is multiplied by a luminance width
from a luminance 150 to the P1, counts the number of pixels
to a second luminance P2, and carries out an operation of S2
(also, rectangular-shaped area part) which is a value that the
number of pixel is multiplied by a luminance width from the
luminance P2 to the 250. Then, the values are stored on the
storage means 8 as the inside reference data. With respect to
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the printed circuit board 256 to be inspected, the corrected
histogram is used, the number of pixels of each luminance
which is darker than the first luminance P1 is counted and
added respectively, and stored on the storage means 8 as S1'.
Then, the number of pixels of each luminance which is
lighter than the second luminance P2 is counted and added
respectively as S2'. By using the S1', S1, and S2', S2, it is
determined whether the formation state of the inside area
2156 is good or bad.

[0023] An inside determination means 9 compares the
number of pixels S1 and S2 which are the inside reference
data of the reference printed circuit board 2a counted by the
second counting means 72 with the number of pixels S1' and
S2' which are the inside inspection data of the printed circuit
board 25 to be inspected. If the number of pixels S1' is larger
than S1, a decision that it is defective is output through an
output means 12. If the number of pixels S2' is larger than
S2, also, the decision that it is defective is output through the
output means.

[0024] Next, a configuration of an outside area data gen-
eration means 10 is described. The outside area data gen-
eration means 10 generates data for determining a formation
state of the outline 20a part of the pattern area 20, and
generates outside area data to be reference (hereinafter,
referred to as “outside reference data”) and outside inspec-
tion data of the printed circuit board 25 to be inspected. With
reference to FIG. 3, an outline of processing in the outside
area data generation means 10 is described.

[0025] The outside area data generation means 10, first, in
order to generate the outside reference data, while performs
expansion processing to expand the outline 20a to the
outside as shown by the outside dotted line part in FIG. 3(a),
generates a spline 205 with respect to the outline 20a part
extracted in the outline extraction means 6, and generates a
graph with respect to luminance in an area (hereinafter,
referred to as “ring-shaped area”) 225 between the inside
area 215 and the expansion-processed outline 22a in a
normal line direction 20c¢ of the spline 205. FIG. 5 illustrates
a graph about the position-luminance. In FIG. 5, an original
point is set to the outline 20a part of the inside area 215, and
the direction of the outside area is set to the plus side.
Generally, since the inside of the pattern area 20 is formed
of a metal, the luminance is high. On the other hand, since
the outside of the pattern area 20 is formed of a resist etc, the
luminance is low. An inflection point of the graph is to be the
outline 20a part of the pattern area 20. Then, the outside area
data generation means 10 detects inflection points in all
coordinate systems shifted by several pixels in the spline
2054 direction, and stores the detected points on the storage
means 8 as the outside reference data.

[0026] Next, the outside area data generation means 10
generates outside inspection data of the printed circuit board
2b to be inspected. Specifically, as shown in FIG. 3(5), the
ring-shaped area 2254 is superimposed on the pattern area 20
to be inspected, and as shown in FIG. 5, the graph about the
luminance in the normal line direction 20c¢ of the spline 205
is generated. Then, the inflection point x of the graph, that
is, the position of the outline 20a in the coordinate system
of'the pattern area 20 to be inspected is detected, the position
of' the inflection point x in each coordinate system shifted by
several pixels in the spline 205 direction is detected, and the
outside inspection data is generated.
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[0027] An outside determination means 11 compares thus
generated outside reference data with the outside inspection
data and determines whether a distance |x-x0| which is a
distance of each inflection point x0 and x in each normal line
direction 20c¢ is within a predetermined reference value 60 or
not. In a case of [x—x0/>80, it is determined that a crack or
protrusion exists in the outline 20a part and it is defective,
and the determination is output through the output means 12.
In a case of [x-x0|=80, it is determined that a crack or
protrusion does not exist in the outline 20a part and it is
non-defective, and the determination is output through the
output means 12.

[0028] With reference to FIGS. 6 and 7, a processing flow
of thus configured substrate inspection apparatus 1 is
described. First, in FIG. 6, a flow of generating reference
data which is necessary when inspecting the printed circuit
board 254 to be inspected is shown and in FIG. 7, a flow in
a case of inspecting the printed circuit board 26 to be
inspected is shown.

<Generation of Inside Reference Data and Generation Flow
of Outside Reference Data>

[0029] First, when generating inside reference data, the
reference printed circuit board 2a is attached on a predeter-
mined position on the substrate inspection apparatus 1 by
using a reference mark (not shown) which is formed on the
surface and an image of the surface of the printed circuit
board 2a is obtained by using the photographing means 3
(step S1). Then, the obtained image is converted by A/D
conversion by the preprocessing means 4 (step S2), and the
converted image information is written on the image
memory 5. Thus obtained image is binarized by using a
predetermined luminance value, and the part changing from
black to white or the part changing from white to black is
stored as the outline 20a part on the storage means 8 (step
S3)

[0030] Then, a reduction processing is performed with
respect to the outline 20a part (step S4), with respect to the
reduced inside area 215, each of the number of pixels of
luminance from luminance 150 to 250 out of the gray scale
of 256 gradations is counted, and a histogram as shown in
FIG. 4(a) is generated (step S5). Then, first, from the
generated histogram, a reference average luminance Ave0 is
obtained (step S6). To the predetermined first luminance P1
and the predetermined second luminance P2, the number of
pixels of the first luminance P1 and the second luminance P2
are counted, the number of pixels S1 which is obtained by
multiplying the number of pixels of the first luminance P1 by
a luminance width from the luminance 150 to P1, and the
number of pixels S2 which is obtained by multiplying the
number of pixels of the second luminance P2 by a luminance
width from the luminance P2 to 250 are calculated (step S7),
and the number of pixels S1 and the number of pixels S2 are
stored as the inside reference data on the storage means 8
(step S8).

[0031] When outside reference data is generated, first,
expansion processing is performed with respect to the out-
line 20a part (step S9), and information about pixels from
the reduced area to the outside ring-shaped area 225 is
gathered. Then, as shown in FIG. 5, a position-luminance
graph with respect to the normal line direction 20c¢ of the
spline 205 of the outline 20a is generated (step S10), in the
graph, the position x0 of an inflection point where the
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differential value of luminance makes the largest change is
calculated. Then, information about an inflection point in
each coordinate system in which the inflection point is
shifted by several pixels in the spline 205 direction is stored
as the outside reference data on the storage means 8 (step
S11).

[0032] Then, the reference printed circuit board 2a is
detached from the substrate inspection apparatus 1, and
prepared for an inspection of the printed circuit board 25 to
be inspected.

<Inspection Processing of Printed Circuit Board 2 to be
Inspected>

[0033] When a formation state of the printed circuit board
25 to be inspected is inspected, similarly, first, attached to a
predetermined position on the substrate inspection apparatus
1 by using the reference mark, and an image of the surface
of the printed circuit board 25 is obtained (step T1). Then,
the obtained image is converted by A/D conversion by the
preprocessing means 4 (step 12), and the information is
written on the image memory 5.

[0034] Then, the positional information of the inside area
215 of the reference printed circuit board 2a which has
already stored on the storage means 8 is read, superimposed
on the pattern area 20 of the printed circuit board 25 to be
inspected (step T3), and information about the inside pixels
is gathered. Similarly, with respect to the area, the number
of pixels of luminance from luminance 150 to 250 by the
gray scale of 256 gradations is counted, while histograms
shown in FIGS. 4(b) and (¢) by the bold solid line are
generated (step T4), an average luminance Avel is calcu-
lated from the generated histograms (step T5). Then, a
difference 9 between the calculated average luminance Avel
and the reference average luminance Ave0 of the reference
printed circuit board 2a is calculated, and a correction
processing in which each luminance in the histogram gen-
erated in step T3 is shifted by the amount of § is performed
(step T6). Based on the corrected histogram, while each of
the number of pixels S1' which has darker luminance than
the predetermined first luminance P1 is calculated, each of
the number of pixels S2' which has lighter luminance than
the second luminance P2 is calculated (step T7), according
to a determination with the inside reference data S1 and S2
(step T8), an output of a determination that the printed
circuit board 25 is defective is performed (step T9). Further,
also, when the number of pixels S2' of the printed circuit
board 25 to be inspected is larger than the number of pixels
S2 of the reference printed circuit board 2a (step T7), an
output of a determination that the printed circuit board 25 is
defective is performed (step T9). That is, when S1' is larger
than the first reference number of pixels S1, because the
possibility that a crack exists more than a scratch by pol-
ishing is high, it is determined to be defective. Also, when
S2' is larger than the second reference number of pixels S2,
because the possibility that a protrusion etc. exists on a pad
is high, it is determined to be defective. On the other hand,
if S1'=S1 and S2'=S2 (step T8), it is determined that the
printed circuit board 254 is non-defective and the determi-
nation is output (step T10).

[0035] Then, in order to inspect a formation state of the
outline 20a part, information about pixels in the ring-shaped
area 22b where the ring-shaped area 225 of the reference
printed circuit board 2a is superimposed on the pattern area
20 to be inspected is gathered (step T11). With respect to the
ring-shaped area 22b, a position-luminance graph about
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luminance in the normal line direction 20c¢ of the spline 205
of the reference printed circuit board 2a is generated (step
T12), and an inflection point in the graph is detected (step
T13). A similar processing is performed by shifting by
several pixels in the spline 206 direction, a distance 30
between a position x of the detected inflection point and a
position x0 of the inflection point which has already been
stored on the storage means 8 is compared and determined
(step T14), if the distance exceeds a predetermined threshold
30, an output of a determination that it is defective is
performed (step T15). On the other hand, if the distance
between the position x of the detected inflection point and
the position x0 of the inflection point which has already been
stored on the storage means 8 is within the predetermined
threshold 80, an output of a determination that it is non-
defective is performed (step T16).

[0036] As described above, according to this embodiment,
in the substrate inspection apparatus 1 for inspecting a
formation state of the pattern area 20 such as a pad or wiring
pattern formed on the printed circuit board 24, since the
inside area data generation means 7 for generating inspec-
tion data of the inside area 215 of the pattern area 20 to be
inspected, the outside area data generation means 10 for
generating inspection data of the ring-shaped area 225 of the
outside, and the inside determination means 9 and the
outside determination means 11 for determining whether the
pattern area 20 is defective or not defective by comparing
the generated inside area data with the predetermined inside
reference data and comparing the outside area data with the
outside reference data are provided, by applying a relaxed
inspection reference to the inside area 215 of the pattern area
20 where a relatively large defect is allowed and applying a
strict inspection reference to the ring-shaped area 225 of the
pattern area 20 where even a fine defect is not allowed, it is
possible to precisely and effectively detect a defect of the
printed circuit board 25.

[0037] Further, in this embodiment, since the type of the
inside area data is data about luminance, that is, data which
indicates shifts of histograms, it is possible to accurately
inspect a scratch or unevenness in the inside area 215, and
since the type of the outside area data is data about positions
of the outline 20a, it is possible to accurately inspect a crack
or a protruding part in the outline 20a part.

[0038] The present invention is not limited to the above
embodiment, can be applied in various modifications.

[0039] Forexample, in the above embodiment, the inspec-
tion of the printed circuit board 2 is exemplarily described,
however, it is not limited to the above, applicable to a case
of inspecting a pattern on a glass substrate.

[0040] Further, in the above embodiment, the data which
indicates shifts of the histograms is to be the inside area data
and the data which indicates the position of the outline 20a
of'the pattern area 20 is to be the outside area data. However,
it is not limited to the above, any method can be applied if
the method inspects the inside area and the outside area by
using different reference values.

INDUSTRIAL APPLICABILITY

[0041] When inspecting a formation state of the pattern
area 20 formed on the printed circuit board 1, by indepen-
dently inspecting the inside area 21c¢ of the pattern area 20
and the ring-shaped area 225 of the outside respectively, it
is possible to apply a relaxed reference to the inside of the
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pattern area 20 where a relatively large defect is allowed and
apply a strict reference to the outside of the pattern area 20
where even a fine defect is not allowed. Further, particularly,
with respect to the ring-shaped area 225, since a determi-
nation reference about shapes is used to inspect, it is possible
to prevent a short circuit etc. with the adjacent pattern area
20.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] [FIG. 1] A block diagram of a substrate inspection
apparatus according to an embodiment of the present inven-
tion.

[0043] [FIG. 2] A detailed block diagram of an inside area
data generation means according to the embodiment of the
present invention.

[0044] [FIG. 3] A view illustrating a relation between a
pattern area formed and an inspection area according to the
embodiment of the present invention.

[0045] [FIG. 4] A view illustrating histograms of the
inside area according to the embodiment of the present
invention.

[0046] [FIG. 5] A view illustrating a position-luminance
graph of an outside area according to the embodiment of the
present invention.

[0047] [FIG. 6] A flowchart for generating reference data
according to the embodiment of the present invention.

[0048] [FIG. 7] A flowchart when inspecting a printed
circuit board according to the embodiment of the present
invention.

DESCRIPTION OF REFERENCE NUMERALS
[0049] 1 ... Substrate inspection apparatus

[0050] 2a, 2b . . . Printed circuit board (2a: Reference
printed circuit board, 2b: Printed circuit board to be
inspected)
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[0051] 7 ... Inside area data generation means
[0052] 9 ... Inside determination means

[0053] 10 ... Outside area data generation means
[0054] 11 ... Outside determination means
[0055] 20 ... Pattern area

[0056] 21a ... Outline of inside area

[0057] 214 ... Inside area

[0058] 22a ... Outline of outside area

[0059] 225 ... Ring-shaped area

1. A substrate inspection apparatus for inspecting a for-
mation state of a pattern area formed on a substrate, the
substrate inspection apparatus comprising:

an inspection data generation means for generating
inspection data in the inside and outside of a pattern
area to be inspected; and

a determination means for determining whether the pat-
tern area is defective or not defective by comparing the
inspection data of the inside of the pattern area gener-
ated by the inspection data generation means with
predetermined inside reference inspection data and
comparing the inspection data of the outside with
predetermined outside reference inspection data.

2. The substrate inspection apparatus according to claim
1, wherein the type of the inspection data of the inside of the
pattern area differs form the type of the inspection data of the
outside.

3. The substrate inspection apparatus according to claim
1, wherein the inspection data of the inside of the pattern
area is data about luminance and the inspection data of the
outside is data about shapes.
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